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(57) Abstract 

Housing for electronic apparatus 
(10), such as a radio or paging device, inc- 
luding an enclosure (20, 22) made of a sui- 
table rigid material, which may be metal 
or plastic (26), with resilient material (34) 
on the outside surface thereof. The resi- 
lient material may be a ure thane elasto- 
mer which is thermoplastic and can he 
applied to the rigid material by injection 
molding. The elastomer can completely 
cover the enclosure, including a movable 
control element (14) thereon, to provide a 
rugged shock absorbing and scuff and 
contaminant resistant housing for the ap- 
paratus therein. 



Txrfzzzzzzzzzzzzz 




31 




LW 34 



B 00363 

B 002685 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to tbePCT on the frontpages of pamphlets publishing international appli- 
cations under the PCX. 



AT 


Austria 


KP 


Democratic People's Republic of Korea 


AU 


Australia 


U 


Liechtenstein 


BR 


Brazil 


LU 


Luxembourg 


cr 


Cental African Rrpublic 


MC 


Monaco 


CG 


Congo 


MG 


Madagascar 


CR 


Switzerland 


MW 


Malawi 


CM 


Cameroon 


NL 


Netherlands 


DE 


G enoany. Federal Republic of 


NO 


Norway 


DK 


Denmark 


RO 


Romania 


n 


Finland 


SE 


Sweden 


FR 


France 


SN 


Senegal 


GA 


Gabon 


su 


SovtetUnion 


GB 


United Kingdom 


TD 


Chad 


HU 


Hungary 


TG 


Togo 


JP 


Japan 


US . 


United Stales of America 



B 00364 

B 002686 



TYO 81/00654 



- 1 - 



PCTAJS80/00881 



HOUSING FOR ELECTRONIC APPARATUS WITH 
ELASTOMER OUTER LAYER 

Background of the Invention 

Many small portable electronic devices are in use 
today which may be held in the hand of the user, and are 
subject to being dropped or otherwise jolted . This can ' 
scratch or otherwise damage the housing, and may cause 

5 serious damage to electronic components within the housing. 
To reduce the possibility of such damage to portable elec- 
tronic devices, it is known to provide a case or cover for 
protecting the housing which may be made of leather or 
suitable synthetic flexible material* This involves the 

10 use of a separate element which adds to the size of the 

device, which may impede the use of the device, and which 
can be separated from the device and misplaced. 

Another problem which exists in connection with the - 
use of small hand-held electronic devices is that it may 

15 be difficult to hold or grasp the device, especially when 
the device is wet or cold, as when the device is used out 
of doors in inclement weather. Also, such devices generally 
include control elements which project from the housing, 
and there is a problem of sealing the same so that moisture 

20 or other foreign material cannot enter the housing and 
damage the apparatus therein. In addition to being 
scuffed and scratched when subjected to rough usage, 
housings for portable electronic devices can be damaged, by 
contact with contaminants, such as salt and acids. 
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Summary of the Invention 

It is an object of this invention to provide an 
improved housing for a portable electronic device , which 
includes a rigid enclosure with resilient material molded 
thereto , on the outside surface thereof. 
5 Another object of the invention is to provide a rugged 

housing for a hand-held electronic device having a soft 
outside surface to facilitate gripping the same, and which 
provides shock isolation for electronic components therein. 



10 housing structure for a miniature electronic device, such 
as a radio, which includes a rigid enclosure having a 
thermoplastic elastomer molded to the outside surface 
thereof to provide a completely sealed housing which 
resists scuffs and scratches, and also damage from contact 

15 with contaminants. 

The housing of the invention includes parts forming a 
rigid enclosure, which may be made of metal or a rigid 
plastic, with a soft outer layer which is bonded to the 
outside surface of the rigid enclosure parts. The outer 

20 layer may be an elastomer, such as thermoplastic urethane, 
which is injection molded about the rigid enclosure. The 
elastomer can cover control elements extending to the 
outside of the enclosure to completely seal the same, and 
will still allow operation of the elements because of its 

25 flexibility. The elastomer presents a pleasing appearance, 
makes it easy to grip and hold a portable electronic 
device, and provides shock isolation for the component of 
the device. The elastomer also resists scratches and 
scuffs and the effects of contaminants, such as salt and 

30 acid, to maintain its desirable appearance when the device 
is subjected to rough usage. 

Brief Description of the Drawing B 003 

Fig. 1 is a perspective view of a radio device having 
a housing in accordance with the invention; 



A further object of the invention is to provide a 
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Fig. 2 is a view of the device of Fig. 1 showing the 
housing parts disassembled; and 

Fig. 3 is a cross-section view along the lines 3-3 
of Fig. 1, illustrating the molding of the elastomer of 
5 the housing. 

Detailed Description of the Invention 

Fig. 1 is a perspective view of a hand-held radio 
; device .10 which includes a housing in accordance with the 
invention. The radio 10 can be a two-way radio which trans- 
mits waves modulated by sound signals applied to the grill 

10 12 on the front of the device. The radio is operated to 
the transmitting condition by operation of the push-to- 
talk switch 14, as is well known. The radio waves developed 
by the transmitter are radiated by antenna 16. A control 
18 can be used for many different known functions in such 

15 a radio device. For example, control 18 can be used to 
turn the radio on and off, and/or to adjust the audio 
volume or the squelch operation. 

The radio device 10 can also include a radio receiver 
which is operative when the push-to-talk switch 14 is not 

20 operated. Radio waves are received by the antenna 16, and 
audio signals are derived therefrom by the radio receiver. 
Such audio signals may be applied by a speaker through 
the grill 12 so that they are heard by the user of the 
device. 

25 Fig. 2 shows that the housing for the radio device 10 

- includes a main body 20 and a removable cover 22 which 
allows the placement of electronic apparatus therein and 
permits adjustment or servicing of the same. The cover 
22 can be removably secured to the body 20 by screws 24 , 

30 for example. The control know 18 can be removable, as is 
well known. 
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Fig. 3 illustrates the construction of the body 20 
of the housing of the radio device 10 of Fig, 1. The 
body includes a rigid member 26 which can be made of metal 
or a rigid plastic material . Fig, 3 shows a mold formed 

5 by parts 30 and 32 within which the member 26 is placed to 
apply the elastomer coating 34 thereon. The mold part 30 
has projections 36 which engage the member 26 at the grill 
openings 12 so that the elastomer does not fill the open- 
ings. These are shown by dotted lines in Fig. 3, because 

10 they are below the elastomer coating 34. These projections 
36 can also serve to position the member 26 in the mold. 
The mold part 30 has an opening 38 therein through which 
the thermoplastic elastomer can be injected into the mold 
cavity. A sprue 40 is connected to the mold part 30 for 

15 coupling to a standard injection molding machine. The 

sprue 40 communicates with opening 38 to form a continuous 
passage for the elastomer, which may be a thermoplastic 
urethane material which adheres to the outside surface of 
the member 26. * One or more additional sprues 40 can be 

20 provided to inject the elastomer,- at positions below the 
grill openings 12, for example. The mold cavity can 
include space for the antenna 16 which can be attached to the 
member 26 before the molding operation, so that the antenna 
is covered by elastomer. 

25 Fig. 3 also illustrates the push-to-talk switch 14 

and the elastomer coating thereover- As the elastomer is 
compressible, it does not prevent operation of the switch, 
and completely seals the same so that entry of foreign 
' material is prevented. Fig. 3 further shows bosses 42 

30 on the member 26 with threaded openings 44 to receive the 
screws 24 for holding the cover 22 to the body 20. 

The cover 22 of the housing can also be formed of a 
rigid inner member with an elastomer outer layer. This 
can be provided in a mold generally like that shown in 

35 Fig. 3 but which can be very simple. The mold can include 
projections engaging the openings for the mounting screws 
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and which also serve to position the rigid member in the 
mold. The control 18 can also have an elastomer coating 
thereon . 

The structure described provides a housing that has 
5 a rigid inner enclosure to provide the necessary strength, 
with a resilient elastomer outer layer applied thereto 
by injection molding. The elastomer outer surface has a 
pleasing appearance and provides low reflectance so that 
the device* is not conspicuous when used in public safety 
10 and surveillance applications. The elastomer provides 

shock isolation to components within the housing and also 
for the rigid parts of the housing to prevent cracking and 
breaking thereof. The elastomer resists scratches and 
scuff marks to prevent degradation of the appearance of 
15 the housing. Further the elastomer resists chemical 

attack on the housing surfaces, suchas that caused by 
salt or acids. 
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Claims 

1. A housing for a portable electronic device 
including , 

a rigid structure for enclosing electronic com- 
ponents therein, said structure having an outside surface, 
5 and 

molded elastomer material on said outside surface 
of said rigid structure to form a rugged housing which 
provides shock isolation for the electronic components. 
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2- A housing in accordance with claim 1 wherein the 
electronic device includes a movable control element 
extending at said outside surface, and wherein said molded 
elastomer material covers the control element. 

3. A housing in accordance with claim 1 wherein said 
elastomer material is an injection molded urethane thermo- 
plastic material. 
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4. A housing for a portable radio device which includes 
a sound transducer, said housing including a rigid structure 
having an outside surface and openings for communicating 
with the sound transducer, and molded elastomer material 
5 on said outside surface to form a resilient outer layer 
for said housing which provides shock isolation for the 
radio device. 
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5. The structure of claim 4 further including an 
antenna secured to said rigid structure and wherein said 
elastomer material covers said rigid structure and said 
antenna in a continuous layer. 

5 6. The structure of claim 4 further including switch 

means having an actuating element extending at said outside 
surface, and wherein said elastomer material covers said 
rigid structure and said actuating element and is flexible 
to allow movement of said actuating element. 

10 7. The structure of claim 4 wherein said elastomer 

material is an injection molded ur ethane thermoplastic 
material, and said resilient outer layer has openings 
therein aligned with said openings in said rigid structure. 

8. The structure of claim 4 further including a 
15 control for the radio device extending outside said rigid 
structure, and wherein said control has a coating of 
elastomer material thereon. 
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